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(54) Tide: AUTOMATED LEAGUE AND TOURNAMENT SYSTEM FOR ELECTRONIC GAMES 




(57) Abstract 

A league and toumament system (10) is disclosed which includes a centralized league machine (12) that transmits data to one or more 
of a plurality of electronic dart games via modem (16) en- using a wireless portaMe data storage device (22). Transmissicm of information 
frtxn the electronic dart machines can be via modem, facsimile transmission, or using the portable data storage device. The electronic dait 
machines (14) are configured to receive and utilize league and tournament database information frtsn the league machine for a variety of 
purposes, including automatic implenoentation of player handicaps, automatic control of match play, and team and player registration using 
the dart machine. The dait machine has a monitor that displays context sensitive menus using information obtabied from the league or 
toumament database. The dart machiite includes a barcoded card reader (32) that permits identificaticm of league and toumament participants 
using bar code cards. 
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AUTOXATED LEAGITZ AND TOURHAXZHT SYSTEM 
FOR gLECTR Oyre gAKES 

5 

Tliis invention relates in general to 
electronically scored aausement games and in 
particular to league and tournament play using such 
gsuaes. 

10 



The advent of electronic dart machines 
brought with it the automation and consecfuent 
15 simplification of scoring. Not only do these dart 

machines obviate the need for players to track the 
score as a game progresses , but they also eliminate 
intentional and inadvertent scoring errors that 
could otherwise occur as a result of mathematical 
20 miscalculation on the part of the players. 

Additionally, built into these dart machines are 
other features that reduce the amount of attention 
that the players must direct to procedural aspects 
of game play. For example, once all of a player *s 
25 darts have been thrown for a particular round, the 

dart machine can be advanced to begin scoring for 
the next player and will automatically indicate 
which player is to throw next* Additionally, these 
dart machines sometimes include an infrared sensor 
30 to automatically change scoring to the next player 

by sensing when a person moves into close proximity 
to the dart machine to remove the darts from the 
machine's target (dart board). Because of these 
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conveniences, players need do little more than 
strategize and throw their darts. 

These advantages have made electronic dart 
5 machines veil suited for use in league and 

tournament play . However , scoring of individual 
games is but one aspect of league and tournament 
play. Operation of a league or tournament 
additionally involves administrative matters, such 
10 as organization of players into teams, determining 

matches and player rotations for games within each 
match, and combining the results of game and match 
play for statistical purposes (such as handicapping) 
and to determine futxire player pairings and an 

15 ultimate winner. Accordingly, it has been proposed 

to link together electronically scored amusement 
games for the purposes of automating the scoring of 
league and touzmament play and permitting such play 
using amusement games located in remote locations. 

20 See, for example, U.S. Patent No. 5,083,271 to 

Thacher et al. which shows such a system for 
electronically scored amusement games in general, 
and U.S. Patent No. 5,114,155 to Tillery et al. 
which is directed to electronic dart machines in 

25 particular. 

One problem inherent in the systems disclosed 
in these two patents is that in order to implement 
league or to\irnament play, the organization and 
30 pairings for the first rotmd of matches must be 

handled by a central computer prior to play of that 
first round. That is, a participant must first 
register and then be worked into the first round 
pairings by the central computer. Otherwise, 
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10 



information regarding the participants, which 
matches they played, and in what player position 
must be manually recorded and then later manually 
entered and associated with the game results 
uploaded to the central computer. This is 
disadvantageous because it may be desirable to 
permit league participants not only to register and 
organize themselves into teams using the dart 
machines at the remote locations, but also to then 
immediately begin league play without having to wait 
for the registration of all participants and 
determination of player and team pairings by the 
central computer. 

In the systems disclosed in these two 
patents, the league and/or tournament database, 
which includes such information as teams, players, 
player handicaps, type of game played for that 
league, game options, and player rotation order, is 
20 not shared with the individual electronic dart 

machines that form part of league and tournament 
system for any purpose other than display on a 
monitor at the remote locations. This is 
disadvantageous for several reasons. First, once a 
participant has been registered and entered into the 
database at the central computer, that participant's 
identification must be provided to the electronic 
game prior to each scheduled match, necessitating 
that the participant either carry a player card or 
remember an ID or password that is manually entered 
into the dart machine. Second, player handicaps 
maintained by the central computer are not provided 
to the dart machines and implemented automatically 
by the software that runs game play. Third, the 



25 



30 
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league/tournament database information is not used 
by the dart machine to control the game selection 
and set-up. Rather, participants must manually 
choose the games and game options. 

5 

The introduction of electronic dart machines 
has also brought with it certain problems. Among 
these are: i) permitting the play and scoring of a 
multitude of different games that can be played on 
10 conventional dart boards; 2) providing a simple user 

interface for selecting among the multitude of 
different games and game set-ups; and 3) 
implementing player handicaps. The difficulty in 
permitting play of a multitude of games arises in 
15 part from limitations inherent in the scoring 

displays utilized by electronic dart machines. For 
example, electronic dart machines usually include a 
matrix scoring display for the conventional game of 
cricket, with groups of three mark indicator lights 
20 being permanently designated 20, 19, 18, 17, 16, 15, 

and bullseye for each of up to four players. The 
problem with such a scoring display is that it does 
not permit display of the scoring of narks for other 
variations of cricket in which numbers other than 15 
25 through 20 are used as the targeted numbers. Also, 

as the choice of games to play on electronic dart 
machines has continued to increase, the user 
interface necessary to permit selection and set-up 
of those games has become more complicated and 
burdensome for the player. For electronic dart 
machines, that user interface typically involves one 
or more selection buttons or switches on the machine 
cabinet with the various games and options pre- 
printed on the cabinet face. Selection of a game 



30 
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and/or option is indicated by, for example, an LED 
located adjacent each of the pre-printed game and 
option selections. Such an arrangeaent makes it 
difficult to indicate which of the printed options 
apply to which of the games. 

Implementing player handicaps on electronic 
dart machines creates several problems. First, 
players have different handicaps depending upon the 
type of game being played and upon whether the game 
is being played under the American Dart Association 
(ADA) or National Dart Association (NDA) rules. For 
instance, the ADA utilizes a points per dart 
handicap that is used to modify the player's 
15 starting score, whereas the NDA utilizes spot 

handicapping where the player gets to throw and 
score one or more darts prior to commencement of the 
game. To implement such handicaps on conventional 
electronic dart machines, the handicaps must be 
entered using the machine's target during the first 
round of game play. However, since the game treats 
the handicap as points scored during game play, 
statistical analysis of the players' game scores 
(••g./ points per dart) is incorrectly and 
undesirably influenced by their handicap. Thus, a 
player's handicap prior to game play would affect 
the determination of that player's updated handicap 
after game play. 



20 



25 
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In accordance with the present invention 
there is provided a league and tournament system 
that utilizes one or more communication paths to 
transmit league related information between a 
centralized league machine and a plurality of 
electronically scored amusement games. The 
invention is particularly adapted to implementation 
of leagues and tournaments that utilize electronic 
dart machines, although it will be appreciated that 
many of the features of the invention are applicable 
to electronically scored amusement games in general, 
including video games, pinball machines, and others. 
League information, including team and player 
information, is shared between the league machine 
and dart machines so that the dart machines can 
utilize the league information for various purposes 
such as permitting player and team identification 
via a menu driven user interface, automatically 
controlling the selection and setup of games, 
controlling player rotation, and automatically 
implementing player handicaps. 

Transmission of data from the league machine 
to the dart machines can be by modem or via a 
portable data storage device that communicates with 
the league machine and dart games using encoded, 
modulated, infrared light. Transmission from the 
dart machines to the league machine can be by fax, 
modem, or the portable data storage device. 



In accordance with another aspect of the 
invention, the dart machines include a monitor that 
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provides context-sensitive menus that sinulteneously 

selection between the menu it«« .t each levei of 
the hierarchy is provided using buttons located 
.bout the menu in positions that correspond to the 
displayed positions of their associated menu items. 
This arrang«»ent provides a conveni«,t and flexible 
Intertaoe that pemdts the dart nachlne to present a a^Ux 
hierarchial menu structure in a simple and intuitive 
10 manner. 

In accordance with another aspect of the 
invention, the dart machines utilize a card reader 
that accepts barcoded or other read-only cards for 
providing a plurality of functions, including player 
identification, game crediting, and game servicing. 

In accordance with yet another aspect of the 
invention, the dart «ichi„e provides automatic 
handicapping by enabling the entry of handicaps into 
the dart machine and then either applying the 
handicaps to the scores or controlling the game play 
routine, depending upon the type of handicapping 
utilized. Thus, implementation of handicaps is 
controlled by the dart machine and is done prior to 
commencement of the game. This allows the handicaps 
to be used with the electronic scoring features of 
the dart machine without those handicaps being 
treated as a part of the player's score. Thus, use 
of the handicaps does not undesirably affect the 
statistical analysis of the player's scores that is 
used for such purposes as determining updated 
handicaps. 
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In accordance with another aspect of the 
invention, the dart machine includes an upper 
display that has changeable cricket segment numbers 
for variations of cricket that do not use the 
traditional 15-20 segments. 

In accordance with the present invention 
there is provided several other advantageous 
features of electronic dart machines. For example 
digital control of speaker volume is provided! 
Also, the dart machine includes a body sensor that 
using software, can be put into either a 
conventional -player change" mode or an attract mode 
to attract the attention of prospective players. 



20 



30 



A preferred exemplary embodiment of the 
present invention will hereinafter be described in 
conjunction with the appended drawings, wherein like 
designations denote like elements, and: 



Figure l is a diagrammatic view showing an 
«abodiment of the league and tournament system of 
25 the present invention, including various 

communication paths that can be utilized by the 
system; 



Figure 2 is a front view of an electronic 
dart machine used in the system of Fig. i; 



Figure 3 is a front view of the upper displa 
of the dart machine of Fig. 2; 
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Figure 4 is a block diagram of the 
electronics within the dart machine of Fig. 2; 

Figure 5 depicts a barcoded card for use with 
the dart machine of Fig. 2; 



Figure 6 depicts a signup sheet used to 
register players and provide barcoded player cards 
for use in league and/ or tournament play; 

10 

Figure 7 is a front view of the card reader 
used in the dart machine of Fig. 2; 

Figure 8 is a schematic of a barcode reader 
15 circuit used by the card reader of Fig. 7; 

Figure 9 is a schematic of an infrared data 
transceiver circuit located in the card reader of 
Fig. 7; 

20 

Figure 10 is a schematic of a digitally 
controlled passive infrared body detection circuit 
located in the card reader of Fig. 7; 

Figure ii is a diagrammatic view of the beam 
detect patterns used by the body detection circuit 
of Fig. 10; 



30 



Figure 12 is a schematic of a sound 
controller and audio amplifier that is used in the 
dart machine of Fig. 2 and that provides digital 
volume control; 
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Figure 13 is a schematic of a broadcast 
infrared transmitter circuit used by the dart 
machine of Fig. 2 for intergame communication; 

5 Figure 14 is a flow chart depicting the 

program flow utilized by a league machine of the 
league and tournament system of Fig. i for 
transmitting league and/or tournament information to 
the electronic dart machines within the league and 
iO tournament system; 

Figure 15 is a flow chart depicting the 

program flow utilized by the league machine for 

receiving and utilizing data sent from one of the 

electronic dart machines within the league and 
tournament system; 



15 



Figure 16 is a flow chart depicting the 
program flow utilized by the league machine for 
20 generating a league schedule; 

Figures 17 and 18 show exemplary views of the 
user interface of the dart machine of Pig. 2; 

25 Figure 19 is a diagrammatic view of an 

exemplary menu hierarchy used for the user interface 
of the dart machine of Fig. 2; 



30 



Figure 20 is a flow chart that provides an 
overview of the program flow of the dart machine of 
Fig. 2; 
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15 



Figures 21-24 are flow charts depicting 
program flow for the user interface of the darl 
machine of Fig. 2; 

Figure 25-27 are flow charts depicting 
program flow for permitting manual entry of player 
handicaps; 

Figure 28 shows a number scroller screen for 
manual entry of player handicaps; 

Figures 29-33 show the formats for the files 
transmitted between the league machine and dart 
nachxnes of Fig. i; and 

Figures 34-36 are flow charts depicting 
program flow for operating the variable cricket 
displays of the dart machine of Pig. 2. 



20 



25 



30 



AS shown in Pig. i, a dart league and 
tournament system lo of the present invention 
utilizes a personal computer 12, referred to 
hereafter as league machine 12, operating under 
control of a computer program 13 to communicate with 
a plurality of electronic dart machines 14 via one 
or more communication mediums. Although Fig. i 
depicts two dart machines 14 and 14 • located at a 
single establishment with league machine 12 at a 
remote location, it will of course be appreciated 
that a multitude of dart machines 14 could be 
interlinked as a part of system 10 and that league 
machine 12 and each of the dart machines 14 can be 
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located either at a single location or at various 
locations for which hardwiring of league machine 12 
and dart machines 14 would be impractical. 

5 In the illustrated embodiment, there are 

different communication schemes available for 
transmitting data from the dart machines 14 to 
league machine 12. The first scheme uses simple 
modem communication between dart machine 14 and 
10 league machine 12. It utilizes a game modem (or 

fax/modem) 16 at the location of dart machine 14 to 
transfer data to league machine 12, which includes 
an internal fax/modem (not shown) . The second 
scheme involves sending data from dart machine 14 to 
15 league machine 12 via facsimile transmission. This 

scheme is referred to hereafter as direct facsimile 
communication. It utilizes fax/modem 16 and the 
fax/modem within league machine 12 and may also 
utilize a facsimile machine 18 located on site to 
20 provide a hard copy of the natch results, as 

indicated at 20. The third scheme uses on-site fax 
18 to provide a hard copy 20 of the natch results 
for signature by the tean captains or others which 
is then sent by facsimile transnission to league 
25 machine 12 using on-site fax 18. This scheme is 

referred to hereafter as double facsimile 
communication. The fourth scheme uses a portable 
data storage (PDS) device 22 to trjmsfer data from 
dart machine 14 to league machine 12. This scheme 
30 is referred to hereafter as PDS commiinication . It 

utilizes infrared connunication between PDS 22 and 
an infrared (IR) link 24 on dart nachine 14 and 
between PDS 22 and an infrared (IR) interface module 
26 at league machine 12. The first (modem) and last 
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20 



25 



30 



(PDS 22) of these schemes are available for 
transmitting data from league machine 12 to dart 
machine 14. These communication schemes will be 
described in greater detail below and it win be 
appreciated that these schemes could also be 
implemented together to increase the flexibility for 
the user of system 10. For example, data could be 
transferred from league machine 12 to a dart machine 
14 via fax/modem 16 with data being transferred from 
the dart machine 14 to league machine 12 using PDS 



22. 



Intergame communication within a single 
establishment is likewise implemented using a 
15 wireless communication medium, a hardwired 

connection, or both, wireless communication uses an 
infrared (IR) broadcast transmitter 28 that provides 
one-way communication with the IR link 24 of other 
dart machines 14 that are either within its line of 
sight or are accessible through reflections of the 
transmitted infrared signal. Hardwired 
communication is over an RS485 cable 30 that 
interconnects each of the local dart machines. 



To simplify access to various data and 
functions associated with dart machine 14, each dart 
machine includes a card reader 32 that coacts with 
a barcoded or other, preferably read-only, data 
storage card 34. As will be discussed in greater 
detail below, dart machine 14 is programmed to 
respond to any of a number of types of barcoded 
cards 34 for such purposes as identifying league and 
tournament participants, providing game credits, and 
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providing access to dart machine servicing 
functions. 

One feature of the dart league and tournament 
system 10 is that the league or tournament database 
is not only held at league machine 12, but is shared 
with the electronic dart machines 14 that form part 
of league and tournament system 10. That is, each 
dart machine 14 has the complete list for a 
particular league of the teams, players, player 
handicaps, type of game played for that league, game 
options, player rotation order, and any other data 
relevant to league or tournament play. This 
provides a number of advantages over league or 
tournament systems that upload game results 
information from the electronic dart machines, but 
that do not provide the league database to the 
individual machines. First, identifying a 

participant at the outset of a scheduled match does 
not require a player card nor that the participant 
carry or remember an ID or password; rather, the 
participant can select his name at the dart machine 
from among a list of participants. Second, player 
handicaps can be maintained and periodically updated 
by league machine 12 and then be used by dart 
machine 14 to automatically implement the handicaps 
using the method adopted by the association under 
whose rules the league is being conducted. Third, 
the league database information could be used by the 
dart machine to control the game selection and set- 
up so that when players for a league match sign onto 
a deurt machine (either by . a player card or by 
selecting their name from the machine's menus), the 
dart machine automatically selects the game (e.g.. 
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lltl ' "'"""^ ""^^^ and 

"'^ ""^'^ "''"""^ '"'^ 
h!^; " r^i»tr«io„ can be 

handled at the dart machine the first night of „.t=h 
Play Without the need to utilize league -chine 12. 

I^!v,!, °' '"""^ "''"^a" that 

provides these advantages will be described in greater 
detail below. 



14 wli, """"■"ion Of electronic dart .achine 
14 wm now be described in connection with rigs. 2- 

15 1^^„ I ' """'^ It 

reade't """" "'""^'^ ' "rd 

reader 32, a monitor 44, and a conventional coin and 

elLtrr" " ^ • conventional 

pr"ll! """^ that 

20 r J 1 ' 'trucK by 

4.586,71«, isimed May «, we* to R.j. Brejcha et 
al., and 4,836,556, issued June 6, i»e9 to o.P. 
Devale et .1. The discloaurea of these patents are 
hM-eby incorporated by reference. Monitor 44 is a 
standard fourt.«, inch VSA compatible .onitor 
Associat«l With monitor 44 are five «,itch.s or 
buttons used by . player to int«r.ct with the 
information presented on monitor 44. These buttons 
include a player change button 48 and a select 
button 50 located to the right of monitor 44 as well 
as three menu buttons 52, 54, 56 located along the 
bottom Of monitor 44. As will be described below 
the location of buttons 52-56 is predetermined in 
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accordance with a set of menus that are displayed on 
nonitor 44. 

Referring now to Fig. 3, upper display 40 is 
5 shown. It contains four, three and one-half digit 

seven-segnent LED displays 60 for simultaneously 
displaying scores of up to four players. Upper 
display 40 also contains a centrally located cricket 
scoring matrix 61 of LEDs 62. Matrix 61 is 
10 separated into seven columns of twelve LEDs 62 that 

are arranged into four horizontal rows of three LEDs 
each. Each of these columns corresponds to one of 
the seven segments of target 42 utilized in the play 
of cricket. Each of the four rows of LEDs 62 
15 corresponds to one of the four potential players, as 

indicated by the arrows 63 that are illuminated to 
indicate which row is being used to score the darts 
at any particular instant. This arrangement allows 
the players to quickly and easily determine their 
standing relative to other players. Also, unlike 
conventional electronic dart machine scoring 
displays that contain pre-printed cricket segment 
numbers fifteen through twenty, upper display 40 
includes seven-segment LED displays 64. LED 
25 displays 64 can be used to display the traditional 

cricket segment numbers, but also permit scoring of 
variations on the traditional game of cricket that 
may use segments of target 42 other than fifteen 
through twenty. Upper display 40 also includes IR 
30 transmitter 28 which is located behind a protective 

window on upper display 40. LED displays 64 can be 
implemented using any suitable number display, such 
as an HDSP 5603, manufactured by Hewlett Packard, or 



20 
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a DUG14C, manufactured by Sunscreen. leDs 62 can be 
any coninonly available discrete LEDs. 

With reference to Fig. 4, dart machine 14 
includes an electronic circuit 70 which will now be 
described, m general, it is a microprocessor based 
system with a CPU 72 that is operable to execute a 
»aan program stored in non-volatile Flash memory 74. 
10 II ^"«i"<*es a conventional power supply (not shown) 

that deraves the various ac and dc voltages needed 
to power its components as well as other external 
circuits, such as card reader 32. Preferably 
circuit 70 utilizes an Intel i386EX embedded 
15 Which is a chip that incorporates 

a DRAM refresh circuit 76; a bus controller 78- a 
DMA controller 80; a dual UART 82; a synchronous 
serial port 84; an interrupt controller 86; a chip 
select controller 88; a timer counter 90; and a 
watch dog timer 92. The components of the Intel 
i386EX microprocessor are shown individually to 
indicate their incorporation into circuit 70. Flash 
memory 74 is a 1.5MB memory consisting of three 
256KX16 chips, such as PA28F400BX chips, available 
from Intel. Flash memory la used to provide non- 
volatile, writeable storage of the main program, 
thereby allowing the program to be changed later if 
new programming of dart machine 14 Is desired or 
necessary. As will be appreciated, reprogramming of 
iO Flash memory 74 can be done remotely, such as via 

modem 16. Flash memory 74 can also be used for non- 
volatile storage of league and match results data 
(i.e., league, team, and player information, as well 
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as game and match results) and other machine 
performance data. 

Circuit 70 includes a 1MB DRAM memory 94 that 
5 is used by the main program for such purposes as 

variable storage and to build menu screens for 
monitor 40 where such screens involve more than a 
single bit-mapped image. DRAM 94 can consist of 
eight 2S6Kx4 chips, such as MB81C4256A-70PJ or 
10 MB814400A-70PJ, available from Fujitsu. Circuit 70 

also includes a 64KB EPROM 96, such as a TMS 27C512- 
10 JL manufactured by Texas Instruments, that stores 
a program to handle reprogramming of Flash memory 
74. Circuit 70 further includes 2KB of a battery 
15 backed-up RAM 98 that is used by the main program 

where fast, non-volatile storage of data is needed. 
RAM 98 is particularly well suited for storage of 
in-progress game data, such as scores, rounds and 
marks that can be retained in the event of a power 
20 failure and then rebuilt when power is restored. 

RAM 98 further includes a real time clock that can 
be accessed by CPU 72. RAM 98 can be a MK48T02B15, 
manufactured by SGS, or a DS1642-150, manufactured 
by Dallas Semiconductor. Access by CPU 72 and other 
25 I/O to data in memories 74 and 94-98 is provided by 

way of a data bus 100. 

Control of monitor 44 is achieved using a VGA 
controller 102 which can be implemented using a 
30 Trident VGA chip, such as the TVGA9000, and 512KB of 

DRAM memory 104 which can be provided by two 
MB81C4256A-70PJ chips, available from Fijitsu. 
Sound generation is provided by way of a sound 
controller 106 that feeds an audio amplifier 108 
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Which drives a four ohm speaker no. sound 
controller 106 and audio amplifier 108 will be 
described in greater detail below. Game fax/modem 
16 is an external peripheral that communicates with 
circuit 70 via DUART 82 and an RS232 linJc 112 and 
that can be physically located within or without 
electronic dart machine 14. RS232 link 112 can be 
implemented using a DS14C88 RS232 Transmitter and 
DS14C89 RS232 Receiver, both manufactured by 
National Semiconductor. DUART 82 also provides two- 
way communication to other local electronic dart 
games via an RS485 link 114 that is multiplexed to 
DUART 82 along with IR link 24 using a multiplexor 
(MUX) 116, which can be a CD4052 dual 4-to-l 
multiplexor/demultiplexer. RS4a5 link 114 can be a 
DS75176BN RS485 Transceiver, manufactured by 
National Semiconductor. 

Upper display 40 is controlled via 
synchronous serial port 84 using differential line 
drivers 1I8 such as DS96174 quad differential line 
drivers, manufactured by National Semiconductor. 
Display data provided by way of line drivers 118 are 
received within upper display 40 using differential 
line receivers (not shown), such as SN7S175. LED 
displays 62 and 64 and discrete LEDs 62 are driven 
using a display driver (not shown), such as the 
MAX7219 manufactured by Maxim, which can drive up to 
64 discrete LEDs or LED segments arranged in an 8x8 
array. Decoding of the LEDs is handled by the main 
program executing within circuit 70 using predefined 
tables that are set up according to the connections 
made at upper display 40 between the display drivers 
and the discrete LEDs and LED segments. 
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Circuit 70 includes a target interrupt l/o 
port 120 coupled to target 42 that provides an 
interrupt signal to CPU 72 in the event a target 
segaent is activated, such as by being struck by a 
5 dart. The target segments of target 42 are strobed 

using four strobe lines that are driven by the open 
collector outputs of 7406 hex inverters located 
within target port 120. Target 42 has sixteen 
target segment outputs which are coupled to data bus 
10 100 by target port 120 using buffers, such as 

74ACT541 octal buffers. Interrupts are generated by 
target port 120 using 74HCT30 eight input NAND gates 
that have as their inputs the sixteen target segment 
outputs provided by target 42. The outputs of these 
NAND gates are provided to interrupt controller 86. 



15 



20 



Circuit 70 further includes static I/O ports 
for interfacing with other external devices within 
dart machine 14, including a piezoelectric sensor 
122, a passive infrared (IR) body sensor 124, the 
five switches 48-56 associated with monitor 44, card 
reader 32, one or more coin switches 126, a bill 
acceptor 128, a coin counter 130, and a coin reject 
relay 132. The last four of these are conventional 
25 devices that form a part of coin and bill acceptor 

46. Piezoelectric sensor 122 is used to detect the 
impact of a thrown dart that has missed target 42 
entirely. IR body sensor 124 is used to detect the 
presence of a player or potential player, as will be 
30 described below in greater detail. The static I/O 

ports comprise a set of input ports 134 and a set of 
output ports 136 connected to the external devices 
as shown depending upon whether those device provide 
input, output, or both. Preferably, interfacing via 
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input ports 134 to switches 48-56, piezoelectric 
sensor 122, IR body sensor 124, coin switches 126, 
and bill acceptor 128 is inplenented using 74ACT244 
tristate octal buffers, manufactured by National 
Semiconductor. Output ports 136 comprise 

74ACT11374DW octal D latches, manufactured by Texas 
Instruments, for sending data to upper display 40, 
piezoelectric sensor 122, and IR body sensor 124.' 
Power for lamps used in card reader 32, switches 48- 
56, coin counter 130, and coin reject relay 132 is 
provided via output ports 136 using UCN5801 latched 
sink drivers, manufactured by Allegro Microsystems 
Inc. 

Referring now to Figs. 5-ii, barcode cards 34 
and card reader 32 will be described. Fig. 5 shows 
a typical debit card 34*. A debit card is utilized 
by swiping it through card reader 32, with one 
credit being given for each swipe of the debit card, 
up to the maximum number of credits provided by that 
card. Crediting by dart machine 14 is accomplished 
under control of the main program which stores a 
count of the number of times the debit card can be 
used in the card reader. Thrf barcode on each debit 
card includes an identifier indicating that the card 
is a debit card (as opposed to a player card or 
other type of recognized card) and a pointer that 
identifies a unique memory location within the 
memory of circuit 70. The memory location 
corresponding to the debit card is intialized by a 
barcoded activator card that stores the maximum 
number of credits that the debit card is worth. 
Thus, when the debit card is swiped through the card 
reader, the main program detects that the card is a 
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debit card using the identifier, then accesses the 
memory location corresponding to the pointer and, if 
the number stored at that location is greater than 
zero, decrements the number stored at that memory 
5 location and increments the number of game credits. 

Use of the card can be restricted to a particular 
game or, if the dart machines are interlinked using 
one of the communication paths of Fig. i, can be 
available for all dart machines simply by updating 
10 the proper memory location of the other dart 

machines whenever the debit card is used. Further, 
initialization of credits in memory locations 
corresponding to a series of cards can be 
accomplished using a single barcoded activator card. 
15 Optionally, any of the other communication paths 

described above can be used to initialize the memory 
locations in dart machine 14 that correspond to the 
debit cards. Preferably, the barcodes are 
implemented using a 3 of 9 coding scheme. 

20 

Fig. 6 depicts a signup sheet 138 that can be 
used in setting up leagues to provide participants 
with a player card 34" immediately upon registering 
by filling out a signup card 139 that is associated 

25 with that player card. The sheet provides five 

player cards 34", including a team captain's card 
and a substitute's card. Stored in the barcode of 
each card is a unique ID that is associated with the 
player and the league operator. Since the league 

30 and tournament database is shared between league 

machine 12 and the dart machines, this ID can be 
used by dart machine 14 to access all relevant 
information concerning the participant to whom the 
card is assigned. This arrangement is advantageous 
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because all the infornation necessary for league or 
tournament play can be accessed using a simple 
inexpensive, read-only (e.g., barcoded) card. Such 
information can include the player •s name, team, 
league, handicap, performance statistics, and game 
and pairing's information for match play. 

Other types of barcode cards 34 can be 
utilized. For example, a service card could be used 
to gain access to various dart machine data, such as 
cash box receipts and how often and when the dart 
machine was used. This information could be 
displayed on monitor 44 , either directly or via menu 
selections that are made available only after a 
service card has been swiped through card reader 32. 
Also, a service card could be used to initiate 
diagnostic routines or to command dart machine 14 to 
carry out certain functions. For example, a service 
card could be used to change the speaker volume, 
either by incrementing or decrementing the volume in 
steps or by providing access to a menu display that 
permits adjustment of the sound volume. Optionally, 
a team captain's card could be used to provide a 
sign-off for game results and/or to initiate 
transmission of match results to league machine 12. 

Furthermore, the barcodes can be used in 
various ways to provide different commands to dart 
machine 14. For example, a service card that 
adjusts speaker volume could be swiped through card 
reader 32 in one direction to increase volume and in 
the other direction to decrease volume. For such an 
application, the main program within dart machine 14 
would be written so as to determine which direction 
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the barcode is being moved past the bar code reader 
and to determine the cosimand or data encoded within 
the barcode. Optionally, swipe direction could be 
used to change the language (e.g., English or 
5 French) used in the menus and other text displayed 

on monitor 44. Additionally, the cards could 
contain multiple barcodes for these different 
functions. Other such uses and designs of barcode 
card 34 will become apparent to those skilled in the 
10 art. 

Turning now to Fig. 7, card reader 32 
includes a housing 140 having a swipe channel 142 
along its length along which a barcoded card can be 

15 swiped. Mounted at the lower end of card reader 32 

behind an infrared filter 144 is IR link 24. 
Mounted at the upper end of card reader 32 behind a 
protective window 146 is IR body sensor 124. A set 
of status LEDs 148 are located underneath IR body 

20 sensor 124 and are used in a conventional manner to 

indicate the results of swiping a barcoded card 
along channel 142. 

Card reader 32 includes a barcode reader 
25 circuit 150 shown in Fig. 8. It utilizes a supply 

voltage VCC provided by circuit 70. VCC is filtered 
by a pair of capacitors 152 and 154 connected to 
ground and then through a resistor 156 and another 
capacitor 158 which is connected to ground. The 
30 voltage appearing across capacitor 158 is used as a 

second supply voltage +V. The transmission and 
reception of reflected light used for reading 
barcodes is provided using an optical sensor 
assembly 160 that includes two LEDs I60a and I60b 
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that are set at forty-f ive degree angles relative to 
a Photodiode 160C to provide illumination into 
Channel 142 of card reader 32. Reflected light fro» 
a barcode is focussed onto photodiode isoc using a 
lens (not shown) and optical slit which determines 
the width Of the area being sensed and therefore 
defines the resolution of barcode reader circuit 
150. The amount of reflected light from a barcode 
»oving through channel 142 varies with the 
alternating black and white lines of the barcode and 
the output current of photodiode leoc varies 
accordingly. LEDs I60a and 160b are connected in 
serxes with a current limiting resistor 162 between 
VCC and ground to provide continuous illumination 
into Channel 142 of card reader 32. The cathode of 
Photodiode 160C is connected to ground and its anode 
xs connected to a transimpedance amplifier 164. 

In particular, the anode of photodiode 160c 
xs connected to the inverting input of an op-amp 166 
having its non-inverting input connected to ground 
Amplifier 164 uses resistors 168, 170, and 172 to 
provide a transfer characteristic of: 

Where is the voltage at the output of op-amp 166 
Positive peaks of this voltage indicate a white line 
of the barcode and negative peaks indicate a black 
line. This voltage is provided to a positive peak 
detector 174 and a negative peak detector 176 
Positive peak detector 174 comprises an op-amp 178 
that is connected as a unity gain amplifier with a 
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blocking diode 180 in series with its output so that 
positive swings of the input to op-amp 178 produces 
a positive output that charges a capacitor 182. 
Discharging of capacitor 182 by negative swings that 
lower the output voltage of op-amp 178 is blocked by 
diode 180. Thus, capacitor 182 stores the positive 
peaks generated by amplifier 164. Negative peak 
detector 176 is constructed similarly, with its 
diode being connected oppositely to provide negative 
peak detection. 

The voltage output of amplifier 164 is also 
provided to a comparator circuit 184 which comprises 
an op-amp 186 that has its non-inverting input 
connected to receive the output of amplifier 164 by 
way of a resistor 188. Comparator 184 also includes 
a resistor 190 connected between the output of op- 
amp 186 and its non-inverting input. The ratio of 
resistors 190 to 188 is sufficiently high to cause 
the output of op-amp 186 to swing between its supply 
rails. The outputs of peak detectors 174 and 176 
are coupled to the inverting input of op-amp 186 by 
way of resistors 192 and 194, respectively, which 
act as a voltage divider. The relative values of 
resistors 192 and 194 are selected so that the 
reference voltage provided to the inverting input of 
op-amp 186 is above the negative peak voltage by 
approximately forty percent of the voltage 
differential between the positive and negative 
peaks. The values of these resistors are also 
chosen so that the discharge times of the capacitors 
of peak detectors 174 and 176 are much slower than 
the rate of infrared light fluctuations during a 
barcode read. The output of comparator 184 drives 
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a transistor 196 which is turned on or off depending 
upon the output voltage of comparator 184. 

Initially, when no barcode card is being used 
in card reader 32, the capacitors of peak detectors 
174 and 176 will Charge/discharge until they are at 
the same voltage. A pull-up resistor 198 connected 
between +v and the inverting input of op-amp 186 is 
used to insure that transistor 196 remains off in 
10 the presence of a steady state input from optical 

sensor assembly 160. Thus, the white margin of a 
barcode will provide a transition to circuit 70 
prior to the baroode passing by sensor assembly 160 
thus giving circuit 70 an opportunity to prepare for 
15 the barcode data. When a barcode is swiped through 

card reader 32, peaJc detectors 174 and 176 detect 
and hold the peaks, with those peaks being used to 
provide a reference voltage to comparator 184. The 
positive peaks output by amplifier 164 will be above 
the reference voltage and the output of comparator 
184 will thus go to a high output level, switching 
transistor 196 on. The negative peaks output by 
comparator 164 will be below the reference voltage 
and the output of comparator 184 will thus go to a 
low output level, switching transistor 196 off. An 
•xtemal pull-up resistor (not shown) can be used to 
pull the voltage high at the collector of transistor 
196 so that the output of barcode reader circuit 150 
provides a logic zero level for white lines of the 
barcode and a logic one level for black lines of the 
barcode. Optical sensor assembly 160 preferably 
comprises an OTR691, manufactured by opto 
Technology. The op-amps used for amplifier 164, 
peak detectors 174 and 176, and comparator 184 can 
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each comprise one-fourth of a TLC274 quad op-amps, 
manufactured by Texas Instruments. 

Referring now to Fig. 9, an infrared 
5 transceiver circuit 200 that comprises IR link 24 

will be described. It utilizes an infrared 
transceiver 202, such as a RY5BD01, available from 
Sharp. Transmission is accomplished using a pair of 
series-connected infrared LEDs 202a and 202b that 
10 conduct current to ground. Transmission is by way 

of half-duplex asynchronous serial communication 
using amplitude shift keying (ASK) modulation of the 
transmitted infrared light. Modulation of the 
infrared light is provided by an oscillator 204 
15 having a frequency set by a ceramic resonator 206. 

Preferably, the frequency of oscillator 204 is 
SOOKHz, which is above the modulation frequency 
utilized by consumer Infrared remote controls which 
typically utilize modulation frequencies of 36- 
20 40KHZ. Ceramic resonator 206 is connected between 

the input and output of an inverter 208 and in 
parallel with a high valued resistor 210. The input 
and output of inverter 208 are each also coupled to 
ground through two identical capacitors 212 and 214. 
25 As will be appreciated by those skilled in the art, 

inverter 208 provides a pulse train at fifty percent 
duty cycle and at a frequency determined by 
resonator 206. This pulse train is buffered using 
another inverter 216. 



30 



To implement ASK coding, the pulse train from 
inverter 216 is gated according to the data being 
transmitted. This is achieved using a two-input 
NAND gate 218 which receives as one input the SOOKHz 
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pulse train and as the other input the data to be 
transmitted. This data is sent from circuit 70 
using DUART 82 and MUX lie as described above. The 
data is inverted using an inverter 220 and then 
provided to one input of NAND gate 218. Thus, nand 
gate 218 outputs bursts of soOKHz oscillations 
This output drives a pnp transistor 222 that 
provides the necessary drive current to LEDs 202a 
and 202b through a current limiting resistor 224 
A low valued resistor 226 in series with the current 
supply to transistor 222 and a capacitor 228 provide 
a charge reservoir that minimizes power supply line 
noise due to current spikes resulting from the 
switching of transistor 222. 



Reception of modulated infrared light is 
accomplished using a photodiode 202c within IR 
transceiver 202. As indicated, transceiver 202 
includes demodulation and waveshaping circuitry 202d 
20 that provides a digital output data stream. 

Transceiver 202 has an open collector output that is 
pulled high by a resistor 230 and that is connected 
to the base of a pnp transistor 232. Transistor 232 
in turn drives a transistor 234 whose collector is 
coupled back to circuit 70 to provide it with the 
received data. The collector of transistor 234 is 
pulled high by an external pull-up resistor (not 
shown). Resistor 230 normally maintains transistor 
232 in a non-conducting state, resulting in 
transistor 234 remaining off such that its output is 
held high by the external pull-up resistor. When a 
burst of modulated infrared light is received by 
transceiver 202, it pulls its output low, switching 
transistor 232 on which in turn switches transistor 
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234 on, thereby pulling its collector voltage to a 
logic zero level, m this way data received via IR 
link 24 is provided to circuit 70. 

With reference to Fig. lo, the circuitry of 
IR body sensor 124 will be described. As mentioned 
above, IR body sensor 124 is used to detect the 
nearby presence of a person, as in the case, for 
example, of a player removing darts from the target 
after that player's turn is over. This information 
can be used in a conventional manner to 
automatically advance the player scoring so that the 
next darts thrown are scored for the next player. 
In the present invention, the main program of 
circuit 70 can also switch body sensor 124 into a 
second mode during periods of inactivity, m this 
second mode, body sensor 124 has a greater 
sensitivity to incoming infrared light and its 
output is used to initiate an "attract" function 
which involves generating voice and/ or other audio 
as well as illuminating selected lights and displays 
for the purpose of attracting the attention of the 
detected potential player. Thus, body sensor 124 
has two modes, a player change mode utilized during 
game play and an attract mode utilized when dart 
machine 14 is in an idle mode waiting to be played. 

IR body sensor 124 is implemented using a 
passive infrared detection circuit 240. Infrared 
detection is provided by a pyroelectric detector 
242, such as a P4488, manufactured by Hamamatsu. 
Pyroelectric detector 242 utilizes a crystal that is 
responsive to temperature changes to vary the 
surface charge on the crystal. It is suitable for 
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detecting huaan body motion since it responds only 
to varying incident infrared light. Detector 242 
utilizes a pair of pyroelectric detectors 242a and 
242b that are connected in series with opposite 
5 polarities to cancel output changes due to changes 

in ambient temperature. Detectors 242a and 242b are 
housed in a metal can with a lens that passes only 
infrared light within the spectrum normally emitted 
by the human body, m response to incident infrared 
10 light of the proper wavelength, detector 242 

switches on an internal field effect transistor 242c 
that provides current from the supply line vcc to a 
resistor 244 connected between its source and 
ground. A resistor 246 in series with the supply 
15 line for transistor 242c and a capacitor 248 

connected between ground and the drain of transistor 
242c prevent noise on the power supply line from 
appearing at resistor 244. 



20 



Fluctuations in the output of detector 242 
appearing across resistor 244 are amplified and 
filtered by two identical bandpass filter stages 250 
and 252. stage 250 utilizes an op-amp 254 for 
amplification. This stage includes a resistor 256 
25 and a capacitor 258 connected in series between 

ground and the inverting input of op-amp 254. The 
non-inverting input receives the voltage appearing 
across resistor 244. A resistor 260 and capacitor 
262 are connected in parallel between the inverting 
30 input of op-amp 254 and its output. The ac gain of 

this stage is set by the ratio of resistor 260 to 
resistor 256 and is preferably about 48. The lower 
cut-off frequency is determined by resistor 256 and 
capacitor 258 and is preferably about 0.7Hz at its - 
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3dB point. The upper cut-off frequency 
determined by resistor 260 and capacitor 262 and is 
preferably about 7.2Hz at its -3dB point. The 
output of stage 250 is ac coupled to stage 252 which 
has the same gain and filtering characteristics as 
stage 250, the only difference being that stage 252 
is configured as an inverting amplifier and has a dc 
bias applied to the non-inverting of its op-amp. 
The output of stage 252 is ac coupled to a dual 
comparator 264 by a capacitor 266. 



Dual comparator 264 is configiired as a window 
detector. It comprises a first op-amp 268 and a 
second op-amp 270, with the inverting input of op- 
amp 268 connected to the non-inverting input of op- 
amp 270 and to capacitor 266 to receive the time- 
varying output of stage 252. A bias voltage of one- 
half VCC is provided to these inputs using resistors 
272 and 274. Resistors. 276, 278, and 280 along with 
20 a lOO-step digitally controlled potentiometer 282 

are connected in series between VCC and ground to 
form a voltage divider which provides upper and 
lower thresholds. The lower threshold appears 
across resistor 280 and is provided both to the 
25 inverting input of op-amp 270 and the non-inverting 

input of the op-amp of stage 252 to provide it with 
the dc bias mentioned above. The upper threshold 
appears at the common node of resistors 276 and 278 
and is provided to the non-inverting input of op-amp 
30 268. The open collector outputs of op-amps 268 and 

270 are connected together in a WIRED-AND 
configuration and are coupled to VCC via a pull-up 
resistor 284. When a voltage fluctuation outputted 
by stage 252 exceeds the upper threshold, op-amp 268 
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pulls its output to a logic zero level. Similarly 
When a voltage fluctuation falls below the lower 
threshold, op-amp 270 pulls its output to a logic 
zero level. 

The outputs of op-amps 268 and 270 are 
connected to the trigger input of a timer 286, such 
as LMC555, configured as a retriggerable monostable 
Bultivibrator. When triggered by a negative-going 
edge, timer 286 generates an output pulse having a 
pulse width determined by a resistor 288 and a 
capacitor 290. Preferably, this pulse width is 
approximately twenty milliseconds. The pulse from 
timer 286 is used to switch on a transistor 292 to 
provide an active low pulse that is provided to 
circuit 70. The op-amps used for stages 250 and 252 
can each be a LM358 and op-amps 268 and 270 can 
comprise an LM393D dual comparator. 



Software control of the two modes of infrared 
detection circuit 240 is achieved using the main 
program of circuit 70 which sends control signals to 
potentiometer 282 that cause it to increase or 
decrease the resistance between its and inputs 
25 (pins 5 and 6). For player change mode, this 

resistance is preferably set relatively high so that 
the window (i.e., the difference between the upper 
and lower thresholds) will be relatively large and 
only large infrared fluctuations sensed by detector 
242 (such as occur when a person is moving within a 
few feet of detector 242) will trigger timer 286. 
For attract mode, this resistance is preferably set 
relatively low so that the window will be small and 
even minor infrared fluctuations sensed by detector 
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24 2 (such as night occur up to six to nine feet from 
detector 242) will trigger timer 286. m this way, 
the sensitivity of IR body sensor 124 can be 
adjusted as desired. This can be seen 

diagrannatically in Fig. ii, which shows the 
infrared sensitivity ranges 294 and 296 for the 
player change and attract modes, respectively. 
Adjustments of potentiometer 282 can be made by 
activating the enable input and then applying a 
positive-going edge to the increment input. 
Resistance is increased when the up/down input is at 
a logic one level and is decreased when that input 
is at a logic zero level. Potentiometer 282 
utilizes an EEPROM to store the selected resistance 
when power is removed. Potentiometer 282 can be a 
X9312, manufactured by XICOR. 



Volume control for speaker 110 can also be 
handled in software using a second digitally 
controlled potentiometer. This is shown in Fig. 12 
which schematically illustrates the essential 
circuitry of sound controller 106 and audio 
amplifier 108. Sound controller 106 utilizes an OKI 
MSH6585 ADPCM speech synthesis chip which receives 
digital soiind data via data bus 100 in four bit 
segments. The four bit audio data can be provided 
by latching the data from data bus 100 and then 
using a multiplexor (e.g., a 4-bit 2-to-l 
multiplexor for an eight bit data bus) to select 
among nibbles of audio data. Sound controller 106 
uses a conventional oscillator circuit 300 and, 
using the audio data, generates analog audio output, 
as indicated by the signal AOUT. This output is ac 
coupled to a node 302 where it is mixed with an 
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analog audio input. Volune control is achieved by 
a digitally controlled potentiometer 304 which can 
be the same as that used above in connection with IR 
body sensor 124. Potentiometer 304 is connected 
between node 302 and ground, with the wiper arm 
providing an audio output that is ac coupled to 
audio amplifier 108. 

Amplifier 108 comprises an op-amp 306 with 
its non-inverting input receiving the audio output 
from potentiometer 304. The output of op-amp 306 is 
provided across a voltage divider comprising 
resistors 308 and 310. The voltage across resistor 
310 IS ac coupled to the inverting input of op-amp 
306. The relative values of resistors 308 and 310 
determine the ac gain of amplifier 108. Preferably, 
the gain is approximately one hundred. The output 
of op-amp 306 is used to drive speaker no. As will 
be appreciated, adjusting the position of the wiper 
arm of potentiometer 304 along the resistance 
between node 302 and ground adjusts the voltage 
level of the audio output of potentiometer 304 and 
thus, the volume of the sound generated by speaker 
110. 
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Turning now to Pig. 13, a circuit 320 for 
implementing IR broadcast transmitter 28 is shown. 
As mentioned above, IR transmitter 28 communicates 
with IR link 24, which is described above in 
connection with Fig. 9. Accordingly, IR transmitter 
28 also utilizes amplitude shift keying (ASK) with 
a modulation frequency of SOOKHz. The SOOKHz pulse 
train is encoded with the desired data by circuit 70 
and is sent serially by differential line drivers 
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118 to a differential line receiver 322, such as an 
SN75175. Received data is provided on the output of 
line receiver 322 when its enable line is activated. 
This data is ac coupled by a capacitor 324 to a pnp 
transistor 326. a pull-up resistor 328 normally 
maintains transistor 326 in a non-conducting state. 
Whenever the encoded SOOKHz pulse train is provided 
at the output of line receiver 322, transistor 326 
switches on and off, supplying current to a pair of 
series connected IR leDs 330 and 332, a resistor 
334 in series with the collector of transistor 326 
limits the current through LEDs 330 and 332. To 
reduce the effects of the junction capacitance of 
LEDs 330 and 322 and thereby provide sharp edges 
during the switching of LEDs 330 and 332, circuit 
320 includes a resistor 336 in parallel with LEDs 
330 and 332. A snail resistance 338 placed in 
series with the +I2v supply line and a large 
capacitor 340 between the emitter of transistor 326 
and ground minimizes power supply line noise due to 
current spikes resulting from the switching of 
transistor 326. 



As mentioned above, league machine 12 
comprises a personal computer having an internal 
fax/modem to send and receive data via modem or 
facsimile transmission. For infrared data 

transmission using the portable data storage (PDS) 
device 22, an IR module 26 is connected to league 
machine 12. Preferably, league machine 12 utilizes 
a '486 series microprocessor, such as are available 
from Intel. PDS 22 preferably comprises a Wizard 
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029520 and IR module 26 preferably comprises a CE- 
IR2 wireless interface, both of which are available 
from Sharp. m the event that direct or double 
facsimile transmission is used to transfer data from 
dart machine 14 into a hard disk or other memory at 
league machine 12, an optical character recognition 
(OCR) program, such as BitFax Professional Version 
3.07 made by Bit Software, inc., is run on league 
machine 12 to convert the bit-mapped data into 
ASCII. Alternatively or optionally, the data to be 
transmitted to league machine 12 could be embodied 
using the glyph coding developed by Xerox and a 
suitable image analysis program could be used to 
extract the data from the glyphs. 



Referring now to Fig. 14, the routine 
utilized by league machine 12 to send data to dart 
machine 14 will be described. Entrance into the 
data transmission routine is achieved via a menu 
20 selection, as indicated at blocJc 400. This menu 

selection can be one of a plurality of menu options, 
others being for such purposes as: adding new 
leagues or teams or manually adding player names and 
other player information; scheduling matches for a 
25 league; and accessing information from one or more 

of the dart machines 14. Once the data transmission 
routine has been selected, the league database 
information, including team and player data, is 
compiled and stored in team link (TLINK) , player 
30 link (PLINK), and roster files, each having a 

specific format that will be described below. This 
is indicated by block 402. Next, at block 404, the 
method of transmission is chosen by the operator. 
The operator can choose to have the files 
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transmitted to each of the dart machines 14 using 
the same communication path, or can transmit to some 
(e.g., located within the same city) via PDS 22 and 
others (e.g. , located in other cities) via modem. 

If PDS communication is chosen, then the team 
link, player link, and roster files are transmitted 
to PDS 22 by way of IR module 26, as indicated at 
block 406. Transmission to PDS 22 can be 
accomplished by configuring PDS 22 into a pc link 
mode and then entering a command into league machine 
12 to initiate the data transmission. PDS 22 is 
then carried to the one or more dart machines 14 for 
which communication is desired and the files are 
transmitted by PDS 22 and received via IR link 24 on 
dart machine 14, as indicated by block 408. 
Transmission of the data to dart machine 14 can be 
accomplished in any suitable manner, such as by 
putting dart machine 14. into a receive mode using a 
barcoded card or a menu selection from monitor 44 
using select switch 50, putting PDS 22 into pc link 
mode, and thereafter having dart machine 14 initiate 
transmission. 

at block 404 modem communication was 
selected, then as indicated at block 410, the team 
link, player link, and roster files are transferred 
to dart machine 14 via the phone lines. This modem 
communication can be done using ZMODEM. Regardless 
of whether the files are transferred to dart machine 
14 by modem or to PDS 22 via IR module 26, a 
completion indication is provided to the operator 
once transmission is complete. This is shown ac 
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block 412. Thereafter, flow returns to the nenu 
screen, as indicated at block 414. 

As mentioned above, transmission from 
5 electronic dart machine 14 to league machine 12 can 

be by way of modem, facsimile, or PDS communication. 
Regardless of the transmission medium, the data is 
formatted into a match results file that will be 
described below. The routine used by league machine 
10 12 for receiving and utilizing data from dart 

machines 14 is depicted in Fig. 15. For facsimile 
transmission, the facsimile is initially written 
into a file on the league machine's hard drive, as 
indicated at block 420. Then, either the optical 
15 character recognition or image analysis program is 

nin, depending upon whether the facsimile is to be 
converted into an ASCII file by character 
recognition or by decoding glyphs. This is shown at 
block 422. The resulting ASCII data is stored in a 
20 temporary file, as indicated at block 424, so that 

an error checking routine can be run to check 
whether the data is reasonable and the file 
fotmats are correct. For modem or PDS transmission, 
no image processing is necessary and the data is put 
25 directly into the temporary file, as indicated at 

block 426. 

Once the temporary file has becm created, the 
error checking routine is begun. First, a check for 
30 errors is made, as indicated at block 428. Program 

flow then moves to block 430 and, if one or more 
errors are detected, flow moves to block 432 where 
corrections are made in an attempt to eliminate the 
error. Then, flow returns to bl^ck 428 to again 
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Check for errors. This loop is repeated until the 
detected errors are eliminated or it is determined 
that they cannot be corrected, necessitating a re- 
transmission of the data. If, at block 430, it is 
5 determined that no errors exist, then flow moves to 

block 434 and the permanent league database files of 
player and team information are updated. This can 
include determining updated player handicaps that 
will be utilized in the next match. Thereafter, 
10 ranking reports can be generated and sent to the 

remote locations for posting, as indicated at block 
436. 

Referring next to Fig. 16, the routine used 
15 by league machine 12 to schedule the league games 

will be described. Initially, basic league and site 
information is put into the league database, as 
indicated at blocks 440 and 442. League information 
includes the gaffle(s) to be played within the league, 
20 the player rotation order, and the teams within the 

league. Site information includes the locations 
where the games are to be played, the types of games 
at the sites (e.g., dart machines, pool tables), and 
the number of each type of game located at that 
25 site. Then, at block 444 the league scheduling 

routine is chosen via a menu selection, as described 
above in connection with entering the data 
transmission routine. Flow then moves to block 446 
where the operator is requested to enter the 
30 beginning night of game play for the league or 

leagues. Then the operator is asked to select from 
a list of all of the unscheduled leagues those 
leagues for which a schedule is to be generated, as 
indicated at block 448. At the same time the 
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xs What type of game (e.g., darts, pool, the league 
will be playing. ^ 

Then, at block 450, for each league to be 
scheduled, league machine 12 determines the number 
Of teams in that league and the number of rounds to 
^ Played in the case of a double round robin 
league. The operator is then requested to input the 
number of weeks and to select whether the round 
robm order for the second half of the league games 
is to be the same or opposite the first half of the 
ja-.es, as indicated at block 452. Then, at block 
454 league machine 12 queries the operator as to 
Whether the first round pairs should be 
automatically determined by league machine 12. if 
so, this is done and program flow moves to block 
«6. If not, the operator is requested to select 
first round pairings, as Indicated at block 458 and 
flow thereafter moves to block 456. At block 456, 
league machine 12 creates preliminary game dates and 
no-Play dates, as in the case of a holiday, if the 
game and no-play dates are approved by the operator, 
then the schedule is prepared, as indicated at block 
462 and is sent to the remote locations, such as by 
facsimile transmission for posting. This is 
indicated at block 464. Although, basic team 
information (such as the number of teams in the 
league, is necessary to generate the start league 
play and to generate the schedule, it will be 
appreciated that the individual teams do not have to 
be organized at that time. Information such as team 
names and the names of the players on the teams can 
be added to the database via the dart machines 14 
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just prior to play of the first round of league 
play. 



10 



Dart machine 14 utilizes monitor 44 to 
provide a set of menu screens that permits a player 
to maXe game and league selections and input 
handicap and other player information in a simple 
and intuitive way. With reference to Figs. 17 and 
18, this is accomplished using three menu screens 
472, 474, and 476 that are located along the bottom 
one- third of monitor 44 adjacent the three menu 
switches 52, 54, and 56, respectively. These three 
15 screens are used to simultaneously display different 

levels of the overall menu hierarchy. An example of 
this hierarchy for '01 Games and League Play can be 
seen in Fig. 19. At the top level of the menu 
hierarchy are selections between 01' Games, Cricket 
Games, and League Play. If 'oi Games is selected, 
then the player can then choose among four different 
types of 'Ol gases: 301, 501, 701, and 901. 
Regardless of the '01 game chosen, the player can 
also specify certain game options, such as Double 
25 IN, Double OUT, Double IN/OUT, or Masters OUT. For 

League Play, the participant must choose between the 
different leagues that use the dart machine. Then, 
the participant must select that player's team from 
among a list of teams that is unique to the chosen 
30 league. Also displayed on monitor 44 is a 

miscellaneous screen 478 that can be used for 
various purposes, including providing context- 
sensitive information and/or instructions. 
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Fia appreciated by a comparison of 

Fxg. 19 wxth Figs. 17 and 18, these levels of menu 
hierarchy are displayed simultaneously and in a 
context-sensitive manner using menu i (menu screen 
472), menu 2 (menu screen 474), and menu 3 (menu 
screen 476). This enables a player to see at any 
one xnstant the path that has been selected through 
the different levels of the hierarchial menu 
structure. The player can move within each level 
(i.e., Within each of the three menu screens) using 
the menu button 52, 54, or 56 associated with tha! 
level (menu screen,, with an arrow within the menu 
indicating the menu item chosen within that level 
(menu). Furthermore, movement within a single level 
that alters the contents of the options at lower 
levels m the hierarchy automatically results in the 
»enu screen(s) associated with the lower level (s) 
being updated to reflect the options at that level. 
An example of this context-sensitive menuing can be 
seen by comparison of Pigs. 17 and is. i„ Pig 17 
•01 Games has been chosen, resulting in menu 2 
displaying the various types of -Ol games available 
and menu 3 indicating game play options. Then, if 
League Play is chosen using menu button 52, menu 2 
and menu 3 change to that shown in Pig. is. 

Buttons 52-56 permit a player to move through 
the menu items within the three menu screens. To 
enter the selection of the chosen menu items, select 
button 50 is used. As will be appreciated, the 
hierarchial menu structure can have more than three 
levels so that enteriiig a selection of menu items 
using select button 50 may result in the display of 
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a further set of menu screens representing lower 
levels in the hierarchy. 

Referring now to Pig. 20, an overview of the 
5 operation of electronic dart machine 14 is shown. 

From start blocJc 480 program flow moves to block 482 
where dart machine 14 is placed in an idle mode, 
awaiting to be played. This idle mode can include 
placing IR body sensor 124 in the attract mode, as 
10 described above. Flow then moves to block 484 where 

dart machine 14 waits for user input, whether by 
depositing coins, making menu selections, or 
otherwise. Once user input is detected, flow moves 
to block 486 where dart machine 14 determines 
15 whether the player has selected to play a regular or 

league game. If a regular game has been selected, 
flow moves to block 488 for game set up, including 
selecting game options and inserting handicaps, if 
any. Thereafter, the game program is run and the 
game played, as indicated at block 490. Flow then 
moves to end block 492. If, at block 486, league 
play was selected, then flow moves to block 494 
where the participant must input various information 
to associate that player with a league and team. As 
25 discussed above, this information can be input 

either through menu selections or by using a 
barcoded player card, such as shown in Fig. 6. 
Then, at block 496 if the participant indicates that 
a match is to be played, flow moves to block 498 
30 where dart machine 14 executes the game routines so 

that the match can be played. After the match games 
have been played, the score results are placed into 
the match results file, which will be described 
below. If, at block 496 the participant does not 
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flaw , " P"9ran 

uslL ; ""'^~""'>9 "locKs 486 494 o, rig 
using „nus i. 2, 3 win b. d.scribed 

inxtxally, flow .oves fr» a start block 502 t^ 
bloc. 504 Where the ,a„e and league .enu L„s are 

."nulL".."' ".-01 r.e's " " ' 

T^T\T^ ~~ button 

M, then flow „oves to block 508 where the ga« 
Choice, for the highlighted ite» fro» .enu 1 „e 

^"Played i„ 2. This is shown in Fig. 

l^en, at block 510, the options are displayed 

flow then .oves to block S12 and if ..„„ switch 1 

I^ows T ' "^'-"""•^ using the 

arrows Shown in 17,, indicated at block 514. 

now then returns to block S0« to detenain. whether 
«>• newly highlighted ite. in .enu I is . ga». or 
l"g»e >.nu it«.. If .t block 512, „.„u .witch 1 is 
not aotivat«i, th«, flow nove. to block 51« where it 
" deter»in«i wheth«r either unu .witch 2 (»enu 
button 54) or menu .witch 3 (»,„„ button 5«) has 
been actlvat*!. if .0, fio„ ^„ ^ ^^^^ 
where the next item on the »enu associated with the 
activated switch is highlighted. Plow then returns 
to block 512 to Check for further .enu switch 
activations, if none of the »enu switches have bean 
activated then flow moves to block 520 where it is 
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determined whether the select switch (select button 
50) has been activated. If not, flow loops back to 
block 512 and will continue to loop through these 
blocks until either menu switch 1 or the select 
switch is activated. If at block 520 the 
select switch has been activated, then program flow 
moves to block 488, which is the same place in the 
overall program loop that is shown in Fig. 20. 

If at block 506, the League Play item in menu 
1 is highlighted, then flow moves to block 522 where 
the league names are displayed in menu 2 and then to 
block 524 where the team names for the highlighted 
league are displayed in menu 3. These menu screens 
are sho%m in Fig. 18. Flow then moves to block 526 
of Fig. 22 where a check is made to see if menu 
switch 1 has been activated. If so, flow moves to 
block 514 of Fig. 21 and then back to block 506. If 
not, flow moves to block 528 where a check is made 
to determine whether either menu switch 2 or 3 has 
been activated. If so, flow moves to block 530 
where the next item on the menu associated with the 
activated switch is highlighted. Flow then returns 
to block 526 to check for further menu switch 
activations. If none of the menu switches have been 
activated then flow moves to block 532 where it is 
determined whether the select switch has been 
activated. If not, flow loops back to block 526. 
If at block 532 the select switch has been 
activated, then program flow moves to block 534 
where a screen is displayed to request that the 
participant indicate whether that participant is on 
the home or visiting team, with the menu switch i 
being used to choose visitor, menu switch 3 being 
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used to choose hone, and the select switch being 
used to enter the participant's choice. Flow then 
moves to block 53 6 where it is checked whether the 
item in menu 3 that was selected upon activation of 
the select switch at block 532 was the -Add a Team-* 
option. If so, a letter scroller screen is 
displayed requesting that the new team name be 
added, as indicated at block 538. Selection of 
letters for entering the team name can be 
accomplished using menu switches l and 3 to move 
through the alphabet in opposite directions. Menu 
switch 2 can be used to add a letter to the team 
name and once the name is complete, the select 
switch can be activated to enter the new team name 
15 into dart machine 14. Flow then moves to block 540 

where the new team name is added to the list of 
teams for the selected league. Flow then moves to 
block 542 of Fig. 23. Flow also moves from block 
536 to block 542 if when the select switch was 
activated at block 532 a team was highlighted in 
menu 3 rather than the "Add a Team" option. 



20 



Pig. 23 depicts program flow once the 
participant has selected a team. Player positions 

25 (e.g., 1st, 2nd, 3rd, and 4th) are displayed as menu 

items in menu l, as indicated at block 542. These 
player positions are for the team (home or visitor) 
that was selected at block 534 of Fig. 22. Player 
names for the selected team are displayed in menu 2, 

30 as indicated at block 544. Other display options 

(such switching to the player positions and player 
list for the other team) , menu items (such as Add a 
Player) , and routing choices (such as returning to 
the upper level menu screens) are displayed in menu 
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3, as indicated at block 546. Thereafter, flow 
loops through blocks 548, 550, and 552 until the 
select switch is activated, at which point program 
flow moves to block 554 where it is determined 
whether the "Add a Player"* item from menu three was 
selected. If so, flow moves to block 556 where the 
new player's name is added using the same letter 
scroller screen described above for entering a new 
team name. After this is done, the three menu 
screens are restored and flow then moves to block 
558 where the new player name is added to the list 
of players in menu 2 and is automatically 
highlighted. Flow then moves to block 560 where the 
new player name is assigned to the player position 
15 highlighted in menu 1. Then, the player position 

assignments for both the home and visiting team are 
displayed in the miscellaneous screen 478, as 
indicated at block 562. Flow then returns to block 
548 to permit further assignments of players to team 
20 positions and adding of any other new players. If, 

at block 554, the "Add a Player" item from menu 3 
had not been highlighted when the select switch was 
activated, then flow moves to block 564 where it is 
determined if the "Select Players" item from menu 3 
25 was chosen. If so, the flow moves to blocks 560 and 

562 to assign the player highlighted in menu 2 to 
the. player position highlighted in menu 1 and then 
display the updated home and visitor player 
assignments. Thereafter, flow again loops back to 
block 548. If not, program flow moves to block 566 
of Fig. 24. 



30 



Fig. 24 is a continuation of Fig. 23. If 
neither "Add a Player" nor "Select Players" were 
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selected from menu 3, then flow moves to block 566 
to check whether a home/visitor item from menu 3 was 
selected. The home/visitor menu item permits 
switching between entering player selections for the 
5 home team and entering player selections for the 

visiting team. when home team players are being 
assigned for playing a match, this item appears in 
menu 3 as "Visitor" and when the player selections 
are for the visiting team, this item appears as 
10 "Home". If this menu item was selected using the 

select switch, then flow moves to block 568 where 
menu i is changed to indicate that the player 
selections are now for the other team. The display 
of player position numbers (1st, 2nd, 3rd, 4th) in 
menu l is maintained, since each team will have the 
same number of player positions. Flow then moves to 
block 570 Where menu 2 is changed to list the 
players from the other team. Then, the home/ visitor 
Item in menu 3 is toggled; that is, either from 
20 -Home- to -Visitor" or vice-a-versa . Flow then 

returns to block 548 for further menu selections. 
If at block 566 the home/visiting team item had not 
be selected, then flow moves to block 574 to 
determine which of the remaining two possible items 
25 from menu 3 were chosen. if -Game Select" was 

chosen, then flow returns to start block 502 since 
"Game Select" is akin to an exit menu command. 
Otherwise, the item selected in menu 3 must 
necessarily have been "start Game," in which case 
flow moves to block 576 to determine whether a 
player has been assigned to each of the player 
positions for each team, if not, the "Game start" 
selection is effectively ignored and flow returns to 
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block 548. If so, then flow moves to block 496 to 
begin the first game of match play. 

As mentioned above, handicapping can be 
5 automatically applied to the scoring and playing of 

games, both for league and casual game play. For 
league play, handicaps can be stored in the league 
database and used either to adjust the initial 
score, as in ADA rules, or to permit the throwing of 

10 only as many spot darts as are providing by the 

player's handicap. These handicaps can be applied 
automatically once the identity of the player is 
known by the dart machine, whether by use of a 
barcoded player card or via menu selections using 

15 monitor 44. For casual game play, handicaps can be 

entered as a part of the gam& set up. 

Figs. 25-27 depict program flow for dart 
machine 14 for entering handicaps as a part of the 

20 game set up. Initially, menus 1, 2, and 3 are 

displayed as indicated at blocks 580, 582, and 584. 
Menu 1 includes options for competing against a 
fictitious computer player. Menu 2 displays 
handicap options, such as "No Handicap," "ADA 

25 Rules," and "NDA Rules." Menu 3 displays other 

options such as "Game Select" to permit a return to 
the first set of menus. Switch activation is then 
checked at blocks 586, 588, and 590 using the 
looping scheme previously described. Once the 

30 select switch is activated, flow moves to block 592 

to determine if the "No Handicap" item in menu 2 was 
highlighted when the select switch was activated. 
If so, flow moves to block 594 to begin game play. 
If not, flow moves to block 596 to determine which 
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of the two remaining items from menu 2 was selected 
If -ADA Rules- were chosen, then flow moves to block 
598 of Fig. 26. At blocks 598, 600, and 602, new 
menu screens are displayed and the list of players 
(e.g., "Player l", "Player 2") are displayed in 
miscellaneous menu 478 along with their handicaps 
once they are entered. Menu 1 contains the list of 
players (up to four) that will be competing in the 
game. Menu 2 displays a points per dart (Ppd) 
average menu screen that provides two menu items 
one marked "None" for indicating that no 
handicapping is to be applied to a particular 
Player, and "Points" which, when selected changes 
the screen display to a number scroller for entering 
the player's points per dart average. Menu 3 
displays "Handicap" for entering the handicaps, as 
well as routing options such as have been previously 
described. 

Flow then moves to blocks 604, 606, 608, 6io, 
and 612 which provide a switch activation test loop 
that is the same as previously described with the 
exception that it includes a check of whether player 
change switch 48 has been activated. if so, flow 
Boves to block 606 to add a player (i.e., "Piayer 
3") to the player list in menu 1. once the select 
switch is activated, flow moves to block 614 where 
it is determined whether the "Handicap" item in menu 
3 was selected, if so, then flow moves to block 616 
whore the item selected from menu 2 is checked, if 
"None" had been selected, then flow moves to block 
618 and no handicap is assigned to the player that 
was selected using menu 1. This assignment of no 
handicap is indicated in miscellaneous menu 478 
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along with the other players' handicaps. Flow then 
returns to block 604 to permit entry of other 
players' handicaps. if at block 614 it was 
determined the "Handicap" was not chosen in aenu 3, 
then flow moves to block 620 which determines which 
of the routing items from menu 3 was chosen. if 
"Start Game" was chosen then flow moves to block 622 
to begin game play. if "Select Game" was chosen 
then flow returns to start block 502. 



If at block 616, "Points" had been selected 
in menu 2, then flow moves to block 624 of Fig. 27 
which displays a number scroller screen that is the 
same as the letter scroller described above, except 
15 that it is used for entering numbers rather than 

letters. Fig. 28 shows the screen display for the 
number scroller. After this screen is displayed 
flow moves to block 626 which checks whether menu 
switch 1 has been activated. If so, flow moves to 
20 block 628 which increments by one the digit 

displayed at the bottom center of the screen, 
directly above menu switch 2. Flow then moves from 
either block 626 or 628 to blocks 630 and 632 where 
menu switch 3 is checked and, if activated, causes 
25 the digit above menu switch 2 to be decremented by 

one. Flow then moves to block 634 where menu switch 
2 is checked. If it has been activated, then the 
digit directly above it is appended onto the right 
side of the number displayed in the center of the 
screen, as indicated at block 636. In the example 
shown in Fig. 28, the numeral "1" was entered first 
using menu switch 2 and then the numeral "2" was 
entered, resulting in the number "12" being displayed 
in the center of the screen. Flow then moves to 
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block 640 Where a check of the select switch is 
Mde. If the select switch has not been activated 
flow loops back to block 626. if it has, then at 
block 642 the number displayed in the center of the 
screen is assigned to the player that was selected 
from menu l in the previous set of screens. Flow 
then returns to block 598 to display and update the 
previous screens and to permit entry of additional 
handicaps. if at block 596, -NDA Rules" had been 
selected, flow would transfer to block 644 where the 
Players would enter their spot handicaps using 
essentially the sane process as shown in Fig. 26. 

Once player handicaps have been entered, 
either manually at dart machine 14 or automatically 
via a communication path from league machine 12, the 
handicaps are applied by dart machine 14 to the 
player's starting scores. For ADA points per dart 
handicapping, this is done by adjusting the player's 
beginning score in accordance with their handicap. 
For NDA, this is done by permitting each player a 
certain number of scored throws prior to 
commencement of the first round of game play. Dart 
machine 14 permits each player to throw only as many 
•pot darts as that player's handicap allows. 



Pigs. 29-32 show the formats used for the 
records in the Roster, Team Link, and Player Link 
files which are used to transmit the league database 
information from league machine 12 to dart machine 
14, and in the Match Results file which is used to 
transmit from dart machine 14 to league machine 12 
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game results, as well as player and team 
registration information that is entered at dart 
machine 14. Data within each field is enclosed in 
quotatJm marks and the fields within a record are conn 
delimited. Figure 33 depicts the format for 
providing game setup data that is located in fields 
7-16 of the Roster File. Examples of Roster file 
records are as follows: 
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EXAMPLES: 

•R"/l-.".".".-.-. .. .. .. . 

Record Venion Record! Record' Version -1* 



•S*.-123-.".".",--,",.. .. . 

Secunty Code Record with securiiy code'of 123. ' 



Issuer ID Record with issuer ID of 456. 
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•L-.-:'."We$t Side 301/50r,",-I2-,-N". 

•3DD4 13C4D.3DD4 1 1 A2B.3DD4 1 1 A4D. *. 

•3DD4 13C2B.3DD4 14BIC.3DD4 12D3A. • . 

■5AD41IA3C^AD412B4D.3AD414B3A,', 

•5AD412D1C,5AD414C2A.5AD413D1B" 
Leapie Record. League n)-2; Name-West Side 301/501; Number of Games Plav«f-i- 
^njuap Method-NDA: THe fim six game, played a« 301 DoZ^-SoSS^aS 
b« s« punes played a« 501 Any fa-Aay Out (5A): AU games a« |rfay«i^ tlTii uSe ^ 
widi 4 Playen. 1 PUyer per posidon (D41). Roadon is as ia die foUowSTSw^ 




T/lOr.-Shaipshooien-.".".",","."-.",",",",-," • 
Tewn Record wiU» Team ID of 101 and Name of Shaipshooim! 



30 



•P-.-2345-. -DoeJohn-.-DBoss-.-.-.-.-V.".".".-. 

Player Recotd widi PUyer ID of 2345. Name of John Doe. and nickname DBoss. 
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Examples of Team Link file records are as follows; 



"I*.-:".",".*"."."."," 

Team 2 plays in League I. 



"99"."678V.".",".".". 
Team 678 plays in League 99. 



Examples of Player Link file records are as follows: 



•l'.':*.*3"."31', '33.92". *•.••.".••.— 

Player 3 plays on Team 2 in League 1 with a 301 Handicap of 1 and a 301 Average of 3.92 
•99*.".*1482".'32".*32.55V.".",".-."."."."."." 

Player 1482 plays on no team (sub.) in League 99 with a 301 Handicap of 2 and a 301 Averase 
of 2.55. 



Examples of Match Results file records are as 
follows: 



Record Vetacm record. Record V«nion«L 

•C-.'999".",",","-,--,",".-V'.".". 
20 Game record. Game ID ■'999. 



•M-.-123-.-99-,-080119942015-,-234'.-5fir 

Maich Record. Imer ID- 123; Ixi(ue-99; Maisfa Date & Tune- August 1. 1994 at 8- ISom 
Home TeuB ID-234. ^siting Tcud ID«567. ' ' 

•P'.*234».M015",-080119942015',-A30J31.C32.D33^.F35,G36JD7.V 
•l38J39.K350aJ1365",",-",",--,",",",","." 



PItyer Record. TeunID-234; Player ID-10I5; Match Date A Tmie-August 1. 1994 at 
8:15pm. AUfieuaie 301 aignified by the 3 a the ascend positiaa of eKfa feat value ii^ The 
lead chaiacten in diis example are defined ai follows: A*6 Dans Outs. B>7 Dan Outs. C«8 
Dan Outs, D-9 Dan Outs. E>4di Round Outs, F«Hat Tiicks, G-High Tons, H-Low Tons. 
I-Wins. ;-Toal Games, K>Total Dans Ttoown. L»Toai Peints Thiown. 
Team ID-234; Player ID* 1015; Player Soncd 0 6-Dan-Outs. 1 7-Dan-Out, 2 8-Dan-Outs. 
3 9-Dan-Outs, 4 4tfa-Round-Outs, 5 Hat-Ttida, 6 higb-Toos, 7 Low-Tcos. 8 Wua, 9 Total- 
30 Games. 50 Dans-Thrown and 1365 Points-Iluown. 

•N-,*234'/JDoe',-080119942015',-A30.B31.a2.D33.E34.F35. 

G36.H37.-,*D8J39,ia50,U1365",-","',","."".",**.",- 
New Player Record. Same as above except name of new player appears in Player ID field. 
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Figures 34 to 36 show a routine that can be 
incorporated into a cricket ga»e program to control 
the cricxet scoring display so that versions of 
crxcket that score segments other than 15-20 can be 
played . 

It will thus be apparent that there has been 
provided in accordance with the present invention a 
league and tournament system which achieves the aims 
and advantages specified herein, it will of course 
be understood that the foregoing description is of 
a preferred exemplary embodiment of the invention 
and that the invention is not limited to the 
specific embodiment shown. For example, although 
the illustrated embodiment utilizes electronic dart 
machines, it will be appreciated many of the 
features of the illustrated embodiment can be 
utilized in connection with any type of 
electronically scored amusement game. Thus, various 
changes and modifications will become apparent to 
those skilled in the art and all such variations and 
■odifications are intended to come within the spirit 
and scope of the appended claims. 
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CIAZMS: 

1, A system for league and tournament play 
utilizing a plurality of electronically scored 

5 games, comprising: 

a microcomputer having memory for storing 
a computer program and a contest database, said 
microcomputer being operable under control of said 
program to access data from the database; 
10 a plurality of electronic dart machines, 

each of said dart machines having a monitor and 
including memory storage and a microprocessor 
operable under control of a game program to utilize 
data received from said microcomputer via a 
15 communication medium; 

said dart machines being operable under 
control of said game program to display a user 
interface on said monitor; and 

said dart machines further being operable 
20 under control of said game program to incorporate 

data received from said microcomputer into the user 
interface. 

2. A system as defined in claim 1 wherein 
said game program utilizes a hierarchial menu 

25 structure available through the user interface and 
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wherein said dart machines are operable under 
control of said game program to display 
simultaneously a plurality of menu screens on said 
monitor as a part of said user interface, wherein 
5 each of said menu screens corresponds to a different 

level in said hierarchial menu structure • 
3* A system as defined in claim 2 wherein 

said dart machines are operable under control of 
said game program to display each of said menu 
10 screens at a different predetermined area on said 

monitor and wherein said dart machines further 
comprise a plurality of menu switches, each of which 
is associated with one of said menu screens and is 
located on said dart machines proximate the 
15 predetermined area of said monitor that is used to 

display its associated menu screen, and wherein said 
dart machines are operable under control of said 
game program and in response to activation of any 
selected one of said menu switches to indicate in 
20 its associated menu screen the selection of one of a 
plurality of menu items available at the level in 
said hierarchial menu structure corresponding to 
said associated menu screen. 

4. A system as defined in claim 2 wherein 

25 said dart machines are operable under control of 
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said game program to display in one of said menu 
screens a plurality of menu items associated with 
one level in said hierarchial menu structure and to 
associate each of said menu items with one of a 
5 plurality of sets of other menu items that are 

associated with another level in said hierarchial 
menu structure, and wherein said dart machines are 
operable under control of said game program to 
indicate in said one menu screen the selection of 
10 one of said plurality of menu items and to display 
in another of said menu screens the set of other 
menu items associated with said one of said menu 
items . 

5. A system as defined in claim 2 wherein 

15 said dart machines are operable under control of 
said game program to display three menu screens, 
each of which is associated with a different level 
in said hierarchial menu structure, and wherein said 
dart machines are operable under control of said 
20 game program to display a fourth menu screen 

concurrently with said three menu screens, said 
fourth menu screen being used to display information 
associated with one or more menu items concurrently 
displayed in at least one of said three menu 
25 screens. 
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6* A system as defined in claim 2 wherein 

said micro-computer is operable under control of 
said computer program to generate one or more data 
files having competition data that includes team and 
5 associated player data from the database, and 
wherein said dart machines are operable under 
control of said game program to utilize said one or 
more data files to display in one of said menu 
screens a list of teams partici-pating in a 
10 competition and to display in another of said menu 

screens a list of players associated with a selected 
one of the teams listed in said one of said menu 
screens • 

7. A system as defined in claim 1 wherein 

15 said dart machines are operable under control of 
said game program to generate a character input 
screen on said monitor and wherein said dart 
machines further comprise input means for entering 
selections from said character input screen, and 
20 wherein said dart machines are operable 

under control of said geime program to store in one 
or more data files a new player name inputted via 
said input means and a game score that is associated 
with the new player name and to transmit the new 
25 player name and game score to said micro-computer 
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for incorporation into the database. 

8. A system as defined in claim 1 wherein 
said dart machines are operable under control of 
said game program to generate a numeric input screen 

5 on said monitor and wherein said dart machines 

further comprise input means for entering a player 
handicap for each of a number of players using said 
numeric input screen, and 

wherein said dart machines are operable 
10 under control of said game program to implement each 

player handicap prior to start of game thereby play 
to adjust the players* game scores prior to the 
first round of game play* 

9. A system as defined in claim 1 further 
15 comprising means for exchanging data between said 

microcomputer and said dart machines. 

10. A system as defined in claim 9 wherein 
said means for exchanging data includes an infrared 
link at each of said dart machines, an infrared 

20 interface module connected to said microcomputer, 

and a portable data storage device having a data 
storage memory and that is operable to exchange data 
with said dart machines via said infrared link and 
to exchange data with said microcomputer via said 

25 infrared interface module. 
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11 • A system as defined in claim 9 wherein 

said means for exchanging data includes a first 
fax/modem connected at least to some of said dart 
machines and a second fax/modem connected to said 
5 microcomputer. 

12. A system as defined in claim 11 wherein 

said microcomputer is operable under control of said 
computer program to send data to said dart machines 
via modem transmission^ and wherein said dart 

10 machines are operable to send data to said 

microcomputer via facsimile transmission, and 
wherein said microcomputer includes an image 
processing program operable to convert data from 
received facsimile transmissions to ASCII data. 

15 13. A system as defined in claim 1 wherein 

each of said dart machines further comprises a card 
reader operable to coact with a data storage card to 
read stored data from said data storage card and 
provide said stored data to said dart geune, and 

20 wherein said dart machines are operable under 

control of said game program to change the user 
interface in accordance with the stored data read 
from the data storage card. 

14. A system for league play utilizing a 

25 plurality of electronically scored dart machines 
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comprising: 

a microcomputer having memory for storing 
a computer program and a league database having 
player data, team data, and pairings data, said 
5 microcomputer being operable under control of said 
program to access data from the database; 

a fax/modem electrically connected to said 
microcomputer to send and receive facsimile and 
modem transmissions over a telephone line, said 

10 microcomputer being operable to utilize said 

fax/modem to transmit the player, team, and pairings 
data via modem communication and to receive match 
results data via facsimile and modem communications, 
said microcomputer including image processing 

15 software operable to convert data from received 
facsimile images to binary coded characters; 

a portable data storage device having an 
onboard memory to store the match results and 
player, team, and pairings data, said data storage 

20 device including a first I/O device for sending and 
receiving data using wireless communication; 

a second I/O device electrically connected 
to said microcomputer and being operable under 
control of said microcomputer to coact with said 

25 first I/O device to exchange data between said 
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microcomputer and said data transfer device using 
wireless communication; and 

a plurality of electronically scored dart 
machines, each of said machines including a game 
5 memory and a micro-processor operable under control 
of a game program to store and retrieve the match 
results data and player, team, and pairings data 
from said game memory, 

each of said machines including a third 

10 I/O device electrically coupled to said 

microprocessor and operable to coact with said first 
I/O device to exchange data between said 
microprocessor and said data storage device using 
wireless communication, 

^5 each of said machines including a game 

fax/modem operable to receive the player, team, and 
pairings data and operable under control of said 
microprocessor to send the match results data to 
said microcomputer, 

20 each of said machines including an 

electronically scored target to generate player 
scores, wherein said machine is operable under 
control of said game program to generate the match 
results data using the player scores, 

25 each of said machines including a card 
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reader operable to coact with a player card to read 
player data from said player card and provide said 
player data to said dart gaae, and 

each of said machines being operable under 
5 control of said game program to associate the player 

data received via said card reader with a particular 
team included in said team data and to associate 
player scores and match results data generated 
during subsecjuent game play with the player data 
10 received via said card reader* 

15 • An electronically scored dart machine 

comprising: 

a microprocessor; 

a first digital memory area coupled to 
15 said microprocessor for nonvolatile storage; 

a game program stored in said first 
digital memory area; 

a second digital memory area coupled to 
said microprocessor for storage of players' scores; 
20 an electronically scored target coupled to 

said microprocessor; and 

input means for entering a player handicap 
for each of a number of players, 

said microprocessor being operable under 
25 control of said game program to permit a number of 
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25 



players to play a dart game organized into a first 
round and a plurality of subse-quent rounds, with 
the players' scores being inputted via said target 
and being accumulated in said second digital memory 
5 area, and 

said microprocessor being operable under 
control of said game program to utilize the player 
handicaps to adjust the players' scores prior to 
play of the first round. 

*® ^ electronically scored dart machine as 

defined in claim 15 wherein said microprocessor is 
operable under control of said game program to 
permit each player a number of scored throws prior 
to said first round, with the number of scored 
throws being determined in accordance with that 
player's handicap. 

17. An electronically scored dart machine 

comprising: 

a microprocessor; 

a digital memory area coupled to said 
microprocessor for nonvolatile storage; 

a game program stored in said memory area; 
an electronically scored target coupled to 
said microprocessor, said target including a 
plurality of segments, one of which corresponds to 



15 



wo 96/07867 ^ ^ PCT/US95/11128 



• 68 - 

bullseye and each of the others of which corresponds 
to a different one of the numbers one through 
twenty; and 

an upper display located above said 
5 target, said upper display including a matrix of 
light sources, each of said light sources being 
associated with one of a number of players and being 
illuminable to indicate the striking of a particular 
one of said segments during that one player's turn, 

10 said upper display further including a plurality of 
numeric displays, each of which is associated with a 
group of said light sources and is operable to 
display one of the numbers one through twenty, 

said microprocessor being operable under 

15 control of said game program to assign each of said 
numeric displays and its associated group of said 
light sources to a different one of said segments in 
accordance with input from the players and to 
utilize each of said numeric displays to display the 

20 number corresponding to the segment associated with 
that numeric display, 

said microprocessor being operable xinder 
control of said game program to permit the players 
to play a dart game, with each light source 

25 associated with a particular player being 



wo 96/07867 




PCT/US95/11128 



- 69 - 

illuminated when the segment associated with that 
light source is struck during that particular 
player's turn. 

18. An electronically scored dart machine 

5 comprising: 

a microprocessor, 

a first digital memory area coupled to 
said microprocessor for nonvolatile storage; 

a game program stored in said memory area; 
10 a second digital memory area coupled to 

said microprocessor for storage of players* scores; 

an electronically scored target coupled to 
said microprocessor; 

said microprocessor being operable under 
15 control of said game program to permit a number of 
players to play a dart gaune, with the players* 
scores being inputted via said target and being 
accumulated in said second digital memory area; 

an infrared sensor oriented to detect 
20 human movement in front of said target; and 

an IR sensor circuit connected to said 
sensor and coupled to said microprocessor, said 
sensor circuit being operable in a first mode to 
detect human movement within a first distance of 
25 said target and in a second mode to detect human 
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noveinent within a second distance of said target, 

said microprocessor being operable under 
control of said game program to place said sensor 
circuit in said first mode during game play and to 
5 place said sensor circuit in said second mode during 
idle periods. 

19. An electronically scored dart machine as 
defined in claim 18 wherein said sensor circuit 
comprises a digitally controlled potentiometer 

10 coupled to said microprocessor to change said sensor 
circuit between said first and second modes in 
response to an output of said microprocessor. 

20. An electronically scored dart machine 
comprising: 

15 a microproces8or> 

a first digital memory area coupled to 
said microprocessor for nonvolatile storage; 

a g2une program stored in said memory area; 
a second digital memory area coupled to 
20 said microprocessor for storage of players* scores; 

an electronically scored target coupled to 
said microprocessor, 

said microprocessor being operable under 
control of said game program to permit a number of 
25 players to play a dart game, with the players* 
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scores being inputted via said target and being 
accumulated in said second digital memory area; 
one or more speakers; and 
an audio circuit having an input coupled 
5 to said microprocessor and an output coupled to said 
one or more speakers, said audio circuit including a 
digitally controlled potentiometer connected in 
circuit to control the volume of sound emitted by 
said one or more speakers, with said microprocessor 
10 being coupled to said potentiometer to control the 
volume in accordance with commands from said 
microprocessor . 
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